The objective of this paper is to design and implement a logic circuit prober to display truth tables of a three input combinational logic circuit. The truth table is to be as "1" and "0" on an ordinary 60 MHz oscilloscope. This paper meets this objective by using Lissajous Patterns to plot a "0" or a "1" on the oscilloscope screen. To plot a "0" on the oscilloscope screen, two sinusoidal signals in quadrature are supplied to the two inputs of the oscilloscope with the scope set to X-Y mode. To plot a "1" on the oscilloscope, only the signal to the Y input is allowed to reach the oscilloscope screen. To display all the 32 patterns required to obtain a three input truth table, two staircase waveforms are employed. The staircase waveforms, one eight-step and the other four-step, are added to the two sinusoidal signals to shift the patterns along the X and Y directions to produce all the 32 patterns.
Introduction
The 21 st century has been characterized by high speed data transmission. There has been an ever increasing need not only to transmit information at higher speeds but also to make the information more robust to noise while at the same time economically using the bandwidth. This need has been observed in the 3G and 4G revolution of the mobile industry as well as the introduction of high definition television (HDTV) in the broadcasting industry and the phasing out of analogue televisions in exchange for digital ones in the entertainment scene. To meet this need, digital signals and digital circuits to control the digital signals have been extensively employed. Digital signals and circuits have also been extensively used in the design of digital controllers in plants as well as in the design of logic for the control of more intelligent machines creating a digital revolution. With this digital revolution, there is need to be able to design the circuitry to support it (Mano & Celeti, 2006) .
Various tools have been designed for application in the analysis and design of digital circuits. One of them is the logic analyzer. The logic analyzer is an electronic instrument that displays signals in a digital circuit that are too fast to be observed and presents it to a user in form of timing diagrams so that the user can more easily check the operation of the digital system with precision. They are typically used for capturing data in systems that have too many channels to be examined with an oscilloscope (Karambelkar & Shinde, 2012) .
Another tool that can be used in the design of logic circuits is the logic probe. It is a hand-held pen-like probe used for analyzing and troubleshooting the logical states of a digital circuit. The logic probe displays a different color for logic one and logic zero.
While the logic analyzer can be used in the design of a system with several inputs, it has the disadvantage in that the output is in the form of timing diagrams and thus assumes a prior knowledge of analysis of timing diagrams. The logic analyzer is also very expensive. The logic probe overcomes these shortcomings by being cheap and user friendly. It has the main disadvantage of being limited to only one input at a time and can therefore not be used in analyzing a digital circuit (Weiping & Huan, 2016) .
The combinational logic circuit prober overcomes the shortcomings of the logic analyzer and the logic probe. It displays its outputs in form of "0" and "1" on an oscilloscope screen therefore making it more user friendly in comparison to the logic analyzer. The combinational logic circuit prober can also display data from several channels making it useful in the analysis of digital circuits as compared to the logic probe (Bai & Chen, 2018) .
Design Methodology
To meet the objective of the paper, the block diagram of Figure 
Quadrature oscillator
The quadrature oscillator as shown in Figure no . 2 is a type of phase shift oscillator that provides both sine and cosine waveform outputs (the outputs are in quadrature). The two quadrature signals are required in plotting a zero on the oscilloscope. The quadrature oscillator, in 
Results
A simple three input AND gate, a simple even bit parity generator and a simple majority logic circuit are implemented as shown in Figure no 
Conclusions
It was shown in this paper that a truth table for a combinational logic circuit can be displayed on an ordinary 60 MHz oscilloscope in form of "1"s and "0"s. Despite the few setbacks, the "0"s and "1"s obtained by the combinational logic circuit prober were clearly distinguishable. The combinational logic circuit prober was used to obtain the truth tables of a simple even bit parity generator circuit, a majority logic circuit and a three-input AND gate and the results verified to be accurate by comparison with the theory.
